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I DC/AC-OHMS Probe and Cable Type WG-299D 
1 15-Volt. Battery v24606660%4 wat eee Type VSO36 
1 Slip-on Alligator Clip 1 Insulator 
1 RCA-6AL5 Tube 1 RCA-12AU7A Tube 


For measuring AC Voltages at Frequencies from 50 Kc to 
250 Mc: 


Crystal-Diode Probe ..........0.00000.....000. Type WG-301A 


For increasing DC Voltage to 50,000 Voits: 
Lia Valen aa Denha Torna WC_92Qa 
a2hipit Vv ViLaSwe ce BOLD , oe ce eran ie are ee ra a aries 4y}*s VV WS att 


Note 
Th. n.mee LASO™ SFQQA LUE _9OOR VAS? _ 39000 and 
PIGS PYPSD VV NITE TT EN, VVNIT ET Ti, VN ET TN, 
WG-299D ciaumainend robe and Cabies ca 


Information furnished by RCA is believed to be accurate and reliable. 
However, no responsibility is assumed by RCA for its use; nor for any 
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For proper operation, wc ground lead ot this instrument must be 


connected to the equipment under test. The WG-299D wang OHMS 
Prohe and Cahle hac a shield throughout tte | 


Rest Wave sate savers tases ate entire -Ofi- 
nected to the instrument ground. Always handle the WG-299D by the 
insulated probe housing. 
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An important point to remember is that there is always danger inherent 
a testing Ww tS WES equip: Tracua i 
Therefore, the operator should thoroughly familiarize himself with the 
equipment under test before workin g 
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S may appear at unexpected points in defective equipment. Additional 


precautions which experience in the industry has shown to be important 
are licted helow 
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1. It is good pra 


ce to remove power be onnecting 
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be especially careful to 
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accidental contact with equipment racks and other objects which can pro- 
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properly insulated floor le 
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essens the danger of shock. 


2. Filter capacitors may store a charge large enough to be hazardous. 
Therefore, discharge filter capacitors before attaching test leads. 


3. Remember that leads with broken insulation provide the additional 
7: 


high ges appearing at exposed points along the leads. Check 


test ieads for frayed or broken insulation before working with them. 


7 ns bee, emcee aL 
2. To lessen tn 


mediately after test is completed. 


a = ee ae ® Panes ee = 1 hoe = ry a ry a e 
e da accidental shock, disconnect test leads im- 


5. Remember that the risk of severe shock is only one of the possible 
hazards. Even a minor shock can place the operator in hazard of more 
serious risks such as a bad fall or contact with a source of higher voltage. 
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erien iced operator continuousiy guards against injury 
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on hazardous circuits unless another person is available to 
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General Description 


The WV-98C Senior VoitOhmyst* is an aii electronic voitmeter designed 
to measure dc voltages, resistance, rms values of sine waves, and peak-to- 
peak values of complex waves. RMS ac’and dc voltages up to 1500 volts 
may be measured with an accuracy of +3% of full scale. Seven voltage 
ranges are provided for RMS ac operation, while eight ranges are provided 
for de measurement. including a 0 to .5 volt range. ‘Resistance values up to 
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1000 megohms, and complex waveforms havi 1g peak-to-peak values up 

/ 

to 4200 volts may also be measured. All measurements are made on a 8k 

inch electronically protected meter 

“~~ ter wee8 a reria 7%: Pt ee oY ~ ——— Fe rD — oO yt all Pe es | Po ns —_—_e om 28 oe Pe) ae - LL. 

An input resistance of 11 megohms on all dc-voltage ranges aNows tne 
UEITtX?T AQM a. L_ Pee: et ae ® Be, We and Oa a 2 it a. fal 1 

vv v-gouU FO De used In CITCUITS Where InsqumMents with a iower impedance 
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would result in loading of the circuit under test and a resultant error in 
reading the operating voltage. The li-megohm input resistance also has 
the advantage of not being so high as to impair the stability of the 
instrument. 


Calibration of the Senior VoltOhmyst in peak-to-peak voltage values as 
well as rms voltage values is a desirable feature for applications such as 
television, radar, and other pulsed electronic systems where complex wave- 
forms are encountered. erie the meter reading | is proportional to the 
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Ali measurements are made with a new single-unit probe, the WG-299D 
DC/AC-OHMS Probe and Cable. The probe is quickly adapted to either 
dc measurements, or ac and resistance measurements by means of a built-in 
switch. The fixed ground lead of the WV-98C insures good connection to 


the circuit under test. 
The WV-98C is housed in a smartly-styled diecast aluminum case. The 


lightweight probe and cable supplied with the WV-98C has been designed 
to match the mechanical and electrical characteristics of the instrument. 


* Trade Mark ‘‘VoltOhmyst”’ Reg. U. S. Pat. Off. 
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and circuit design which permit measurements of he ac component Or a 


dc voltage or the de sori nealeo of an ac signal. Circuit design also prevents 
any dc-loading effect when the WV-98C is used to measure ac voltages. 
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For measurement of ac voltages at frequencies up to 250 megac 
auxiliary WG-301A Crystal-Diode Probe may be used. The WG-~ 
on the front end of the WG-299D to form a sturdy, insulate 
without the addition of an extra cable. 
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For measuring de voltages up to 50,00 ) volts, the WG-289 High Voltage 
Probe may be used. The WG-289 che. directly to the WV-98C input 
connector, 


The RCA WV-98C Senior VoitOhmyst is a versatile instrument, designed 
to give quality performance. A reliable measuring device, it enables the 
user to make a wide variety of accurate electrical measurements in many 
kinds of electrical equipment. 


Specifications 
Electrical 
NOTE: Performance figures are for line voltage o 


DC Voltmeter: 


CS ier tec tee ae 0 to .5, 1.5, 5, 15, 50, 150, 500, 1500 volts 
Input Resistance (With switch on WG-299D set to “DC”): 

All Ranges) cst ee ee seessssssseesessssseseeeetenmserneeemee LL Megohms 
Overall ACCULACY an ennencceccsecccceceeeessesceneeereecerenee estes t 3% Of full scale 


anges: 
RMS Values of Sine Waves..............0 to 1.5, 5, 15, 50, 150, 500, 1500 voits 
Peak-to-Peak Values of Sine Waves and Complex Wavees........... 0 to 4, 14, 42, 
140, 420, 1400, 4200 volts 
Over-all ACCUTa CY oeeececccsscsssscssesecssseccessssensecssscsunssenssnnmsennesesnesees wnt 3% of full scale 
(Accuracy of RMS ranges based on use of nies wave signals having less 
than % of 1.0% total harmonic content.) 
Input Resistance and Capacitance 
(With switch on WG-299D set to “AC-OHMS”): 
1.5, 5, 50, 150-V Ramges a eeneeenseen enn 0.83 meg, shunted by 70 uyf 
BOO-V Range 253i i ee ee, 1.38 meg, shunted by 60 upf 
V5OO-V Rare ae cenesennenccseeceeecnereteeeeensesssnstseeneee 1.5 meg, shunted by 60 spf 
Frequency Response 
(1.5 and 5.0V AC Rannges)........:c::cccccscssccssscsssnesssnseceeecee +1 db 30 eps to 3 Mc 


Maximum Input Voltages: 


DC Voltages with no ac voltage present: 2.0.0.0... ees 1500 volts 
AC Voltages with no dc voltage present: 
RMS for: Sine: Waves scscciacaceeneiccile nai aici eee 1500 volts 
Peak-to-Peak for Sime Waves .................0cccccccccceeeeecceeeneeeeeeteeeeeseneeens 4200 voits 
Peak-to-Peak for Complex Waves ..............0.::cccccccccsscccceeesesteeeeneenees 2000 volts 
Combined AC and DC Voitages: 
Sum of DC Voltage and AC Peak Voltage .............0..00cc:ceee 2000 volts 
Ohmmeter: 
Ranges, S@ven secu :dticieisteica antares Main reae 0 to 1000 megohms 
Meter Movement: 
DC Current for Full-Scale Deflection ............00.... eee 200% amperes 
BPawan Ganniv ® 
a Wwvretwa wep pal s 
Voltage: Rating cfc tee ti eee tetera repens 110-130 volts 
Frequency Rating ...0..0.000..000ccccccceeseeeeeeeetteeereeentestieeritareser se, 00/80 eps 
Power Consumption ( Approx.) ..............50:. ce eeeeceereee cece eerente ect enerseeenniagaes 6 watts 
Battery ‘(1.5-volt-cell) 3.204. bs einai Raden 1 RCA-VSO36 


aa 2 ry | 
ecnanicali 
Over-all Dimensions: 

FGI ONE ison ease ee area aeteatereean 6% inches 
Width sis hintaan ee ed ee eee eee 7 inches 
SEN tes ste tncs titans asain ode thw ese eed anaes 3% inches 
ENC orc ea icles eee aed 6 pounds 
ST) | Blue-gray hammeroid case—satin aluminum panel 
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FUNCTION SELECTOR — Applies power to the instrument when this 
control is turnaod alanbuica fram tha “ATE TDARICTT” naitting ana selantea 
DP LULAIENE CAVUAWIOUW ALUEIS LAID SVE DT LAUALILWNOL SES pyomruln AliU SsCcIccCcls 

fr. a 


the measurement function of the instrument. When this switch is set to the 
“OFF-TRANSIT” position, power is removed and, a short is placed across 


the meter terminals to lock meter pointer electrically in the zero position, 
thereby reducing the 


vv aa i 
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Ue PWISLIUINCnT IS Del 4 Wanspo eq. 
RANGE SELECTOR — Selects the voltage range or the resistance 


hand “Q” pos aun or, wien function selector is set to “+ DC VOLTS”, to 


ZERO control — Used to position the meter pointer at either the left- 
non 
rv 


OHMS control — Used to position the meter pointer at the extreme right 
line on the <p enala wrhan tha Lan Ankian celantar fo cat tha KR OFNET! AQ” 
at IVLGaGIW j\YY AIL LaawW SBULEWVLUAVIE OVAL io? OL LU ar WHEALVELS 6 
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The WG-299D DC/AC-OHMS Probe and Cable, supplied with the 
WV-98C, is constructed as a single-unit probe and cable and is panes 
with a sliding switch in the probe body to permit changing the 


Sastials vata sf tl eV SSSI Writtle tHf 
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ing switch is set forward to the “DC” position, a built-in 1-megohm 
resistor is placed in series with the probe tip and the input to the WV-98C. 
This resistor acts to isolate the instrument from the circuit under test when 


Ac-voltagea maacuramante ara mada and te a nart of the over-all inn 
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resistance OF the voltmeter, ine switCn snouiad always be set TO Tne WU 


position when de-voltage measurements are made. 


When the sliding switch is set to the rear of “AC-OHMS” position, the 
isolating resistor is shorted out and the signal or test voltage is fed directly 


from the probe tip to the input of the WV-98C. The switch should always 
t to the “AC- OHMS” p 


oe 
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Preliminary Adjustments: 
To prepare the WV-98C for use, make the following connections and 
adjustments: 


1 Cannant tha UWUC_9OQQNY NC /AC * OVEIMAC Aha anA Cahla ta tha 
a pw 0 e lo GG Cts VV Nm EY AYN ff CANALES DUO aa 
frantnanol Pave nt avo?at dak 
AITULIL pent AJIALITULULUI. 


2. Plug the power cord into an ac outlet supplying 110-130 volts at 


50-60 cps and adjust the controls as follows: 
a Cat tha funnatinn calontar tan “+ NC VOT TC” and tha randa ewitah to 
a WU UI SUA AU GUsTOCeuOr ub By Vee GI Ut TAM owalti wy 
thea “1 &VU” nacitinn llow a fow minutoc Far the inctrianmant ta warm un 
toad iJ ¥ pSstuul. £4010 @ OW MMMUCCS £OP Wit amotuuriea wo wari up. 


b. Adjust the ZERO control to position the meter pointer at the lett- 
hand zero on the scales. 


c. Turn the function selector to “R OHMS”. The pointer should de- 
flect to approximately full scale. 

d. Rotate the OHMS control to position the pointer at the last line on 
the “R” (ohms) scale 


Use of Ranae Switch and Meter Scales 


The meter scales on the WV-98C have been designed to provide ease of 
operation and quick readability over a wide range of measurements. Scales 
are grouped conveniently for the type of measurement for which they 
are used. The “R” scale, at the top of the scale plate, is used only for 
resistance measurements, and all resistance measurements are read from 
this one scale. All de voltages are read from the two scales marked “A” and 
“B” in Figure 1. The six remaining scales are used only for ac-voltage meas- 
urements. The rms values of sine-wave voltages are also read from scales 
marked “A”, “B”, plus the two low AC scales, “E” and “G”. The correspond- 
ing peak-to-peak values are read from scales marked “C”, “D”, “F”’, and 
“H”. The particular scale which is used for any given function is determined 
by the setting of the range switch. 
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Because of the wide number of measurement ranges provided on the 
WV-98C, it is often possible to take voltage or resistance reading on two 
ranges and scales. For greatest accuracy in voltage measurements, always 
use the range which will provide an on-scale reading which is. nearest to 
the full-scale point. For example, 48 dc volts can be read from either the 
50-volt or the 150-volt range. Because the 50-volt range will provide a 
reading nearest the full- scale point, the 50-volt range only should be used 

(continued on page 12) 
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Figure 1. WV-98C meter scales 


TABLE 1 
RESISTANCE MEASUREMENTS 


(Set Function switch to “‘R OHMS” and set WG-299D 
switch to “AC-OHMS”.) 


Resistance to Set Range Read from Multiply 
be measured Switch to: Scale Keading by 
“0.2to10000—™ RX1 R 1 
1000 to 100008 RX10 10 
10000 to 1000002 R X 100 R 100 
1000008 to 1 MEG R X 1000 R 1000 
1 MEG to 10 MEG R X 10K R 10066 
10 MEG to 100 MEG R X 100K R 100000 
100 MEG to 1000 MEG RX 1 MEG R 1 MEG 
DC-VOLTAGE MEASUREMENTS 
C VOLTS” and 


(Set Function switch to | pe VOLTS” or “+1 
za ; 


Voltage to Set Range Read from Multiply 

be measured Switch te: Seale Reading by 
0 to .5V 5V DC A ol 

5 to 1.5V 1.5V B 1 

1.5V to 5V BV A 1 

5 to 15V Te B 10 

15 to 50V 50V_ A 10 

50 to 150V 150V B 100 

150 to 500V 500V A. 100 


500 to 1500V 1500V B 1000 


AC RMS wv OLTACE ME: ASUREMENTS 
(Set Function switch to “AC” and set WG-299D switch te “AC-OHMS”.) 
. To get equivalent 
RMS voltage ta Set Range Read from Maltiply neak-to-neak-valne: 
be measured Switch to: Scale Reading by “Use Maltiply 
Scale by 
0.1 to 1.5V 1.5V G 1 H 1 
1.6V to 5V 5V E 1 F | 
5 to 15V 15V B 10 D 1 
15 to 50V 50V A 10 Cc 1 
50 to 150V 150V B 100 D 10 
150 to 500V 500V A 1506 Cc id 
500 to 1500V 1500V B 1000 D 100 
am” WME 4 OW ME 6. UAT PEA ME BET ACI IDE'BAE' arc 
AU FERAR-LU-eFEAR VULIAUE MERAQUREMBEIVES 
10.6 Bese nétone -.- 24-8 2. 66A09 _.. 32 4 THM aan ..-f4-h 42 CA f*_ SITEWIOO 1 
qarSt FS Wstess' Ss BWattr ty ay StU SEL VY Uva i? EWEUMSE DWH SEW ww aasvtaw 07 
Peak-to-peak «.. ene a fusing, OO Ret eamvalene 
voltage to Set Range Kead from Multiply seman Vase: 
es Switch to: Seale Reading by Use Maltiply 
02t04V  6.0V H 1. Cc 1 
4 to 14V 14V F 1 E 1 
14 to 40V 40V Db 1 B 10 
40 to 140V 140V c 1 A 10 
140 to 400V 400V D 16 B 100 
400 to 1400V 1400V Cc 10 A 100 
1400 to 4200V 4000V D 100 B 1000 
NULL INDICATIONS (DC VOLTS) 
(See paragraph titled “Zero-Center indication”) 
Voltage to. — Set Range a Read from Multiply 
be measured Switch to: Scaie Reading by 
SS A IIT PN TE A 
—.75 to +.75V 1.5V B 1 
—2.5 to +2.5V 5V A 1 
—7.5 to +7.5V 15V B 10 
—25 to +25V 50V A 10 
—-75 to +75V 150V B 100 
Sa a ce ate Se ee 
—250 te +250V 500V A 109 
a ee hs 
—750 wo +750V 1500V B 1600 
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if a reading of best accuracy is to be obtained. This general rule applies 
to all ac- and dc-voltage ranges. For ohms measurements, however, the 
range selected should be the one which provides a reading nearest the 
center of the scale because the VoltOhmyst provides the most accurate 
readings at mid-scale points. 


For some measurements it will be necessary to use a multiplying factor 
with the scale reading to obtain the correct reading. The required multi- 
plier is indicated by the setting of the range switch. These ranges cor- 


etting 
o the scale values shown on the ‘right side of the meter scales. 
For example, when the range switch is set to the 500-volt position for a de- 


voltage measurement, the “A” scale (Figure 1) is used. Because this scale 
has a full scale value of “sr it is necessary to multiply any readings on this 
scale by 100 to obtain the correct value. 


NOTE: The sliding switch on the WG-29SD should be set to “DC” for 
all de-voltage measurements. Maximum input voltages must not be ex- 
ceeded. See “Specifications” and “Safety Precautions”. 
The WV-98C has eight dc-voltage ranges: 0 to 9, i 5, 5, 15, 50, a 90 
tu 


ordinary overloads, it is good practice to make a trial measure meut a 
range setting higher than the voitage expected. Continued or repeat ated over- 
loads may impair the accuracy of the movement. To measure dc voltages. 
proceed as follows: 

1. Set the function selector to “+DC VOLTS” or to “DC VOLTS , as 
required. 

2. Connect the clip of the ground cable to the ground of the circuit 
under test. 


to a range position higher than the voltage to 
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5. Reset range selector to a position which gives a reading nearest to 
full scale. 

NOTE: When the “.5V DC” position is used, remove the probe tipf m 
the voltage being measured a re-set the ZERO coniroi to position he 
meter pointer at the left-hand * 


6. Read the dc voltage aes the scale corresponding to the range 
selector setting. 


Zero-center indication is frequently useful because it allows observation 
of either positive or nega tive dc-voltage excursions without the necessity 


of resetting the funciion selector. 
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1. Set the function selector to “+ DC VOLTS . 


2. Rotate the ZERO control to position the pointer at the center 
“ ate.”, which is located near the bottom center of the meter dial. If the 
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4. After a test reading has been made, the range control may be set to 
the lowest position which allows the pointer to remain on the scale. 


2 


J The sliding switch on the WG-299D probe 
me 


NOTE: sl 
to “AC-OHMS” when resistance measurements are to be made. 


CAUTION: The power shor 


a 


1] 
test, and any capacitors should be 
present in them. 
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discharged so that no waltages are 
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1. Set the function selector to the “R OHMS” position. 
2. Set the range selector to the “R x 10” position. 


3. Short the probe tip to the ground cable and adjust the ZERO control 
to position the pointer at the left-hand “0”, if necessary. 
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o. Connect the clip of the ground cable to one terminal of the resistance 


to be measured. 


6. Touch or connect the probe tip to the other terminal of the resistance 
to be measured. 
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Figure 2. Circuit for resistance measurements above 
1000 megohms 
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RCA Senior VoltOhmyst 
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8. Multiply the reading on the “R” scale by the factor indicated by th 
Ss 


ews 


CAUTION: Low-current, low-resistance devices, such as thermocouples 
and meter movements, may be damaged unless a range higher than “R x 
10” is used because the WV-98C applies up to 1.5 volts across the resis- 
tance under measurement when the range control is set at “R x 1” or 
“Rx 10”. 


The leakage resistance of small mica and paper capacitors is usually 
above 1000 megohms. The circuit shown in Figure Z can be used to meas- 


ure resistance values above 1000 _megohms. An externai de-voitage source 


between 20 and 500 volts is utilized to obtain a measurable pointer de- 
flection. Make circuit connections as shown in Figure 2 and proceed as 
follows: 

1. Set function selector to “tDC VOLTS” and measure the voltage at 
point B. 


w bo 


Compute the unknown resistance from the following formula: 


i [ (Volts at “A”) — (Volts at “B”)] 
(Volts at “B”) 


Rx (megohms) 


EXAMPLE: The value of an unknown resistance is to be determined 
with the circuit of Figure 2. An external voltage of 500 volts is applied. 
The WV-98C measures 2.5 volts at “B”, and 500 volts at “A”. Then, 

— 11 (500-2.5) _ : 
x = ——— — 2200 megohms (approx. ) 
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The switch on the WG-299D Probe should be set to “AC-OHMS” for 
all ac-voltage measurements. 


1, Set the function selector to “AC”. 
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2. Adjust the ZERO control if necessary to position the meter pointer 
ae fr. % I 667.9) 


3. Set the range control to a position considerably higher than the 
voltage to be measured. 


4. Connect the ground cable to the ground side of the voltage to be 
measured. 
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6. Reset the range control for a convenient defiection. 


7. Read the ac voltage from the scale corresponding to the range control 
setting. | 


The meter cralec of the WV_QRC are nalihrated in hoth rme and neak- 
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NOTE: When it is desired to know which peak-to-peak scale is used, 
the indication is taken from the markings on the range-switch positions. 
Position 1, for example, is labeled “1.5V” and “4.0V”. These figures cor- 
respond to the full-scale values of the corresponding rms and peak-to-peak 
scales. (Scales “F” and “K” in Figure 1.) 

Examples of typical voitage waveforms found in television circuits are 
shown in Figure 3. Exampies of other types of basic waveforms which can 
be measured by the WV-98C are shown in Figure 4. 
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ALL CAPACITANCE IN MFD, UNLESS OTHERWISE NOTED. 
. SWITCHES VIEWED FROM KNOB END IN MAX. 
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COUNTER-CLOCKWISE POSITION. 
4 SWITCH WAFERS LETTERED CONSECUTIVELY FROM 


FRONT TO REAR. SWITCH LUGS NUMBERED 
CONSECUTIVELY CLOCKWISE [| THRU 22 AS 
VIEWED FROM KNOB END. 
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Figure 6. View of foil circuit of laminated board, 


Note: Is instruments with serial numbers between 76001 and 81000, 


R-35 is mounted on S-2, the range switch. 


The instrument has a maximum rated input for non-symmetrical wave- 
forms of 2000 peak-to-peak volts. Sine waves and symmetrical complex 
waves up to 4200 peak-to-peak volts can be measured with somewhat 
reduced frequency response. (See Maximum Input Voltages and Footnote 
under “Specifications”. ) 

Reliable ac voltmeter readings can be assured only if the characteristics 
of the voltmeter are compatible with the characteristics of the circuit under 
test. When the WV-98C is used to measured ac voltages, the “Specifica- 
tions” on page 6 should be considered. Information on input resistance 
and capacitance, frequency response, and pulse response is given. 
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When any voltmeter is used to measure ac voltages, certain precautions 
in the interpretation of readings are necessary because connection of the 
meter to the circuit may cause some disturbance. This is also true of the 
vacuum-tube voltmeter but its high input impedance minimizes such 
disturbances. The amount of circuit disturbance caused by the voltmeter 
is usually reflected in a decreased circuit voltage, the amount of decrease 


being dependent upon the characteristics of both the voltmeter and the 
test circuit. 
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the voitage waveform in the test circuit consists of narrow pulses 
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with a low repetition rate. 
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Replacement Parts Lis 


WV-98C Senior VoltOhmyst 
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When ordering replacement parts, include the stock number asad description of the part, 
as well as the serial number and code number of instrument. Parts should be ordere 


through a local RCA tube and parts distributor. 


Description ; “Ne. | | a a [ Description "Me | 


| Canaciters | Rw Composition. 27K, 14W. 5% 


| C1 Ceramic, ae te. - BOOV... are | R31 | Composition, 1M, “AW, "10% 
| ca | ceramic Desc, .02 uf, 450V.. looses | | R32 | Composition, 47K, %W, 5% | 
[cs | Tubutar Ceramic, 24uuf, soov | 221450 | | R94 | Composition, 180K, YeM, 10%) | 
® VGIIGVIG AVI, “JETT, EU Dec eas cates 
[C4 =| Ceramic, Flat, .1 uf, 600V.... 199321 | | p35 | carbon Film, 82K, 14, 5% | | 
C5, C7 | Ceramic Disc, .01 uf, 450V.. 73960 | | R37 | Carbon Film, 1.6K. %4W. 5% | 
| C6 | Ceramic Disc, .005 ui, 450V.. | 212740 R38 Carbon Film. 2.4K. OW. 5% 
ce Electrolytic, 10 uf, 200V..... | 218002 [ise Sathon Fi oF) | 
ie KJJ Composition, 1K, iW, 10% 
| cg | Ceramic Tubular, 56 zuf, 500V | 54797 | | | ! | 
Switches 
| | perieners __ [|] s1 | Switch Rotary (Function) be tee 
ee eee le tie. jee mumnic lal 
| a | saanas Film, 900K. OW. 1%... Fad | | | ~ 8 Positiors, mies 224893 | 
R4 Carbon Film, 9.75, 1W, 1%.. [96613 RT tae 
| R5 | Carbon Film, 100, wW, 1%..|214ez | fo | ee | | 
RE | Carbon Flim, 1K, ¥aW, 1%... 215169 | | SRL] Rextfer, Selenium, 20 ma.) gy, 
E care Film, 10K, ¥eW, 1%. lca | In | Transformer, power ......... | 221337 | 
8 Carbon Film 2.12M, 4W, 1% | 94011 M1 Melee 2. 291340 
[Ro | Carbon Film, 8.49M, %2W, 1% ]94010 | | 4: | Connector, probe, w/hardware| 21 210110 | 
R10 | Composition, 91M, 42W, 20% | | 0S1 | Lamp, Meon ..........-.e0e. 7 | 
| 21] Carbon Film, or Comp., 16M, Board, Laminated Circuit... eee 
| | “2W | | | Button-plug, for front panel..| 21 zine | 
| R12 Carbon Film, 7M, 1W, 1%... 159538 | | Clip, Alligator ............. | 
Ri3 Ca M. MW. 1%... | 59540 Clip, battery ............06. 201836 
| i | ee eee | | | Clip. pilot lamp 221343 | 
R14 Carbon Film, 700K, 12W, 1%. 159541 » pilot lamp............. 
| Ris ee Fim, 20K, YAW, 16. ae | | Mae wee ee aii 
arbon riim lip sia tiacn alate abet, cares 99539 
ad Tete Film, 20K, ¥W, 1%.. | 213657 | | | Ka il blue plastic, ae | 
p19 v riable, 16% i,w ONO 91n1NNnh in Gebers ree gual Seta @6tere 
ee aaa ea Galas | Knob, black rubber.......... 948782 | 
| R21, R33 | Variable, 4-section, 10K, %4W | 221336 | | meat oe hed ea aaaieeas crest 
| R22 | Variable, 10K, ¥4W, 20%..... [210101 | | | Metal case, rear............ 221347 | 
NZJ, R24 VearuUn Frit, Ur UU 10K seen cccccecceccecces | 204890 
| “ww, 5% ia | | | Probe and cable: BecAGZORMs | We-2990| 
[R25 | Composition, 3.3M, ¥2W, 10% | | | Socket, tube, 7 pin min......| 221341 | 
pa Composition, 6.8M, #2W, 10% | | | Socket, tube, 9 pin min...... 221342 | 
R27, R Carbon Film, or Comp., 330, Stud, handle mounting.......| 221598 
| |W, 5% | | ) “Cr washer ........0ce.e ee. 79652 | 
| R20 | arbon Film, or Comp., 15K, | | | | Washer, fibre w/shoulder....] 221812 | 
LW, 5% Washer, fibre flatness ees: 221813 
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Special Applications 


ith versatility in numerous special applications. 
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escribed below will help to illustrate the wide 


Oscillator Grid-Riae j easurement Tha nagativa An unltagwe Asal 
nas Swe a7 Eee AVE Ge e #440 fk Gtsvu eS VuUsage Uucvocl 

oped at the grid of an oscillator tube is proportional to the amplitude of 
S : : . eo SRR 6 PR RU RENEE BU LA @sssPULUUL Wa 
oscillation. The impedance of these circuits is usually high and any test 
instrument inserted into the oscillator must be of sufficiently high im- 
pedance so as not to change appreciably the total value of the circuit 
impedance. The WV-98C is well suited to measurements of this nature 


o 
To measure grid bias, the instrument should be set up on the appropriate 
dc-voltage range and the switch on the WG-299D Probe s 
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Output Indication. The Senior VoltOhmyst is a useful instrument for 
measuring output in the alignment of radio and television receivers. In 
these applications, the switch on the WG-299D Probe is set to “DC” and 
the probe connected to the load resistor of the second detector in AM and 
TV receivers while the circuit components are adjusted for optimum out- 
put. In an FM receiver, the probe is connected to the limiter load resistor. 
The zero-center feature of the WV-98C is particularly useful in alignment 
of FM discriminators. 

Bias-Cell Voltage Measurements These small voltages can be meas- 
ured accurately by the WV-98C. The voltage ranges 0 to .5, 0 to 1.5, and 


feature where bias voltages are critical. 


Detection of Gassy Tubes. Gassy tubes frequently may pass the 
check of an ordinary tube tester but cause improper functioning of equip- 
ment in which they are installed. The presence of gas in an output tube 
or avc-control tube, for example, can impair the function of the entire 
receiver. In an RC-coupled circuit, the presence of a positive voltage at 
the grid of a tube usually indicates a gassy tube or a defective coupling 
capacitor. Check the socket grid-pin voltage with the tube removed. If no 
positive voltage is present, the tube is probably defective. 
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insuiation-Resistance Measurements. Current ieakage through the 
dielectric of capacitors and insulation of coils, transformers, cables, and 
other components can be measured with the WV-98C in terms of re- 
sistance. Values of leakage resistance above 1000 megohms can be meas 
ured with the circuit shown in Figure 2. 

When resistance measurements are made, the probe of the WV-98C is 
always positive with respect to the ground cable. This arrangement facili- 
tates the measurement of leakage resistance in components such as elec- 
trolytic capacitors where polarity must be observed. 


DBM Measurements. The graph on page 23 can be used to determine 
dbm values corresponding to rms ac-voltage values across a 600-ohm re- 
sistive lodd. A dbm value is defined as the number of decibels above or 
below a reference level of 1 milliwatt in 600 ohms at 1000 cycles. Zero 
dbm, therefore, would indicate a power level of 1 milliwatt; 10 dbm, 10 
milliwatts; and 20 dbm, 100 milliwatts. 


The graph makes possible rapid conversion of rms voltages to corre- 
sponding dbm values. Associated power levels can be read along the top 
of the graph. If the rms voltage is measured across a resistive load other 
than 600 ohms, the correction factors given below must be added alge- 
braically to the dbm values read from the graph in Figure 9. For resistive 
loads not given in the table, the following formula should be used for 
determining the correction factor: 


A Nose Aelia ion, Gedo LOOM 
Correction Factor = 10 log — 


where R is the load in ohms. If R is greater than 600 ohms, the correction 
factor is negative. 

Because dbm are defined with respect to a 600-ohm load, power levels 
correspond to voltage values. DBM can be measured in terms of rms volt- 
ages across a 600-ohm resistive load. For example, 0.775 rms volt indicates 
0 dbm 7.75 rms volts indicate 20 dbm. While these measurements must 
be made with a sine waveform to avoid waveform error, any frequency 
can be used which is within the range of the WV-98C. The decibel and 
€ar-response curves have their closest correlation at 1000 cycles. 


| we | . | 
| 500 | +0.8 | 
300 +3.0 
| 250 | +3.8 | 
| 150 | +60 | 
| 50 +10.8 | 
| 15 | +16.0 | 
| 8 +18.8 
3.2 | +927 | 


OBM(OECIBELS REFERENCE LEVEL,! MW IN (00 OHMS AY 1000 CPS) 


AC VOLTS(QMS) MEASURED ACROSS 600-OHM RESISTIVE LOAD AT 1000 CPS 
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The RCA WG-301A Crystal-Diode be used with the Senior 
VoltOhmyst to extend the frequency es to 250 megacycles. This probe 
consists of a germanium rectifier and an RC network in a polystyrene 
housing. The probe, which slips onto the front of the WG-299D Probe 
and Cable. eliminates the need for an extra cable. 


he WG-301A may be used in rf circuits to measure sine-wave voltage 
values up to 20 rms volts in the presence of de voltage as high as 250 
volts. The over-all frequency range of the probe is from 50 Ke to 250 Mc. 
All rf voltages are read from the dc scales in terms of rms volts for sine 
waves. For example: A reading of 5 volts de indicates that the sine wave 
being measured has an rms value of 5 volts. The all-over accuracy of the 
WV-98B when used with the WG-301A is +102. 


Ww 
The RCA WG-289 a. a Probe may be used to measure DC 
voltages as high as 50,000 volts. The probe uses the WG- 206 Multiplier 


Resistor, having a value of +090 6 egos to present an over-all voltmeter 


e 23 « 


Cd 


RCA Senior VoltOhmyst 


Vay ee DAN We vO 
SHO $9 9 


ga ae@gissy SS ee 


one 
f sade ¢ 


oot ~ @ Lo” 0) os r] 
ae oe - res ar a fe 
“3 2 a 08 ) ohn 


; a= Cc) fF: fy fs es =n 

Ex gs 8" 2” < 
57S Sth PS % 
CO vw > gices By U2 he ' 
w ® a =} g > 2 rb) 
ee ee s 


= a © e @ . 
>i >t oO) & F 


a 2 - +5 
ss Beas e 2 


M&O = Oo B'S 
04S 3% © 2 °S 
YW) Ss mH Sa s > 


voltage circuits as well as low-voltage circuits characterized by high 


igh-Voltage Probe offers distinct advantages in high- 


~_ 


impedance or poor regulation. 


389 High-V 


WG-2 


The 


The operation of the Senior VoltOhmyst centers around a vacuum-tube 
bridge circuit using an RCA 12AU7A twin-triode. (See schematic diagram, 
page 16.) When this bridge is properly balanced the voltages at the two 
plates will be equal and the 200-microampere meter, connected between 
the plates, will read zero. 


When a positive voltage is applied to the grid of triode section V2A, 
the current thro sa a left half of the bridge is increased, causing the 


through the common s nathode reeicton: increasing the 


Vv ve 
and biasing the grid of triode section V2B in a ec Ngg 
causes a voltage increase at the plate of triode section V2B. 
in potential across the meter causes current to flow through a ae from 
the plate of section V2B to the plate of section V2A. 
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, Shown as V 1 on the schematic diagram, has 
ed components chosen to give the circuit a long time constant. 
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ive, C 1 is charged through the left-hand 
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portion of this voltage 
section V2A of the 1 
as described above. 
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When the instrument is set up to measure resistance, ac voltage, or dc 
voltage, the meter is isolated from the source voltage by the 12AU7A bridge 
tube, as shown in the schematic diagram. This current limitation provided 

1 ama U7 rN 


L.. aL. 
by tne 1ZAU se and its associated components decreases the danger of 
overloading the meter. 
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(See “Safety Precautions”, page 4) 
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The schematic diagram of the WV-98C is shown in Figure 5. If it 
becomes necessary to replace any of the component parts, only RCA re- 
placement parts or their equivalents should be used. Replacement parts 
should be ordered from a local RCA tube and parts distributor and the 
code and serial numbers of the instrument, as well as the stock number of 
the replacement parts, should be specified in the order. Stock numbers and 


descriptions should be obtained from the Replacement Parts List on page 
20. 


Mechanical Zero Adjustment: 


so) meter pointer ehvrlA 
ane mecer pointer sSnouia 


rs 
l 
function selector is turned to the “OFF” position. If the pointer should 
come to rest at a deflected position, the position may be corrected mechan- 
ically as follows: 


1. Remove the meter-adjustment hole cover. 
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CAUTION: Extreme care must be taken in the next step to prevent 
insertion of the tool to a depth which will injure the pointer spring. The 
meter warranty does not cover such damage. 


2. Insert a scriber or similar tool to engage the zero-adjustment lever, 
he lever laterally as required to bring the pointer to “O”. 


3. Replace the meter-adjustment plug. 
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2. Rotate the ZERO ADJ control. It should be possible to set the meter 
pointer at either zero or 60% of full-scale defiection on any range. 


3. Set the naeenioges er to “-_DC VOLTS”. 
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5. If the conditions given in steps 2 and 4 above cannot be satisfied, 
there is an unbalance between the two triode sections of the 12AU7A 
bridge tube and it should be replaced. See the section on Tube Replace- 
ment below. 


Calibration 

The calibrating controls are located on the rear of the laminated circuit 
board. Each control is marked as to its function. 

The calibration of the WV-S8C should be checked after any internal 
adjustments are made or after any of the component parts are replaced. If 
recalibration is necessary, the instrument should first be recalibrated on dc 
voltage as follows: 

hes The accuracy of calibration cannot exceed the accuracy of the 


standards employed. 


DC-Voltage Calibration 


1. Check the ae zero position of the pointer. If necessary, zero 
the pointer as described above. 


2. Turn the function selector to “tDC VOLTS” and allow the WV-98C 
to warm up for at least 30 minutes. 


3. Check the line voltage. The WV-98C should be calibrated with the 
power cord connected to a 120 volt, 60 pi line source. 


4. Rotate the ZERO ADJ control to bri g the pointer exactly to zero, 

5. Set the range switch at “50V”. 
6. Connect the Ground Cable clip to the negative terminal of a dc 
voltage source supplying exactly 50 volts. The switch on the WG- 299D 
the 


should be set to “DC”. Connect the probe to the positive terminal of 
source voltage. 


7. With a screwdriver, adjust the “tDC CAL” potentiometer R19 to 
bring the pointer exactly to the full-scale “5.0” mark on the 0 to 5.0 DC 
scale. 


8. Reverse the test lead connections at the voltage source. 


9. Set the function selector to “- VOLTS”. 

10. With a screwdriver, adjust the “DC—” potentiometer R20 to bring 
the pointer exactly to the 50-volt mark on the scale. 

11. Check the LSV, OV, 15V, 150V, 500V, and 1500V de ranges against 


other dc sources of known accuracy which provide full-scale deflection. 


12. Set the range switch to the “.5V DC” position. Touch the probe tip 
to the ground clip and re-set the ZERO ADJ control so that the meter 
pointer rests on “0”. 


13. Connect the probe and ground clip to a de voltage source supplyin 
exactly .5 volts. 
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14. With a screwdriver, adjust potentiometer R-35 to bri ig the meter 
a “ ad = NY ...1. 
pointer to the full-scale “5.0” mark on the 0 to 5.0 DC scale. 


To calibrate for ac voltage, proceed as follows: 
1. Set the switch on the WG-299D to “AC-OHMS’”. 
2. Set the sania selector to “AC VOLTS”. 
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3. Set the range selector to “1.5 VOLTS . 


4. Short the WG-299D probe to the ground clip and adjust the “AC Z” 
potentiometer, R33 so that the pointer rests exactly at zero. If a zero meter 


reading cannot be obtained, replace the 6AL5. See “Tube Replacement”, 
below. 
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6. Apply 50 voits, GO cps between th ground lead and the tip of the 
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probe. The neter reading should be within +3%. If the accuracy is not 
al a aa - §%f PP ite bear : 
within this ust the “AC” control, R21, to give full scale deflection 
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Turn the function selector to the “OHMS” position. 
Set the range control to “RX1”. 
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lower value, there is excessive 
If it is necessary to readjust th e OHMS ADJ control when changing from 
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a low-range position to the “RXIMEG Position, re 
Tube Replacement below. If it is impossible to obtain ‘full-scale 


1 
the pointer with the OHMS ADj control and correct ac and dc volta 
readings can be obtained, the battery should be replaced. 
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Tube Replacement 


L 


tube is installed without prior aging, it may be necessary to 
rezero es instrument when it is switched from the lowest to the highest 
dc-voltage range. This operating inconvenience may be corrected by aging 
the tube as follows. 


A suggested preaging method for the 12AU7A is to operate the plates at 
115. volts de with the grids and cathodes connected to the B- source. 
Heaters should be operated at 6.3 volts, 60 cps. The tube should be aged 
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An alternate, and usually satisfactory, aging procedure consists of oper- 
ating the new tube in the WV-98C for approximately 36 hours, after which 
time the instrument may be recalibrated. If this procedure is unsatisfactory, 
the first aging procedure should be followed. 
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period of time, the calibration should ‘be tie cked according fo the pro- 
cedure outlined under “AC Calibration Check” 


CAUTION: Do not allow exhausted cells to remain inside the case of 


the WV-98C as chemicals from deteriorated cells may damage the instru- 
ment. 


The battery should be tested frequently to insure accuracy of resistance 


Turn function selector to 
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4, Short the Ohms Cable to the Ground Cable for about 10 seconds. 
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S 7 indication. Any ap- 
ne deviation from full-scale deflection indicates weak cells which 
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forms supplied with the instrument. It is impor rtan 


1. Test equipment be packed carefully. The instrument should be 
double-packed. It is best to pack the unit in its original carton, or similar 
container, then “float” this carton in at least a 3-inch layer of shredded 
paper inside the outer carton. 
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3. All probes, cables, and test 
cluded in the shipment. 


eads used with the equipment be in- 
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Attention to these details will help prevent damage in transit and delay 
in repairs 
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